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High Volume Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N:3611
Calibralion Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft'/min) R*

BO1 BO1 01/02/2023 y = 1.278x-5.852 0.997
BO2 BO2 02/02/,2023 y=1.147x+0.663 0.989
BO3 BO3 01/,02/2023 y=1.123x-0.622 0.995
BO4 BO4 01,02/2023 y = 1.229x-4.835 0.996
BO5 BO5 02/02,2023 y = 1.280x-6.358 0.897
BO6 BO6 01/02/2023 y =1.251x-5.438 0.999
BOT BO7 03/02/2023 y = 1.165x-3.515 0.996
BO8& BO8 03/02/2023 y = 1.269x-7.559 0.997
BO9 BO9 01/,02/2023 y =1.198x-2.843 0.998
B10 B10 01/02/2023 y = 1.128x+0.785 0.999
B11 B11 02,02/2023 y =1.138x-1.762 0.999
B12 B12 01/,02/2023 y =1.195x-4.080 0.998
B13 B13 01,02,2023 y = 1.254x-5.913 0,999
Bl4 Bl4 03/02/2023 y =1.291x-7.822 0.999
B15 B15 01/,02/2023 y = 1.149x-1.829 0.997
Bie B1s6 01/,02/2023 y = 1.287x-7.502 0.997
B17 B17 02/02/2023 y = 1.207x-4.147 1.000
B18 B18 01/,02/2023 y=1.277x-7.238 0.999
B19 B19 03/02/2023 y = 1.243x-6.520 0.895
B20 B20 01,02/2023 y = 1.267x-7.055 1.000
B21 B21 03/02,2023 y = 1.141x-1.101 0.999
B22 B22 03/02,2023 y = 1.221x-5.534 0.996
B23 B23 02/02,2023 y =1.197x-4.328 0.995
B24 Bz24 01/02/2023 y = 1.109x-2.269 0.998
B25 B25 01/02/2023 y = 1.050x+2.,684 0,998
BZ26 B26 03/02/2023 y = 1.253x-6.203 0.997
B27 B27 03/02/2023 y =1.220x-5.822 0.997
B28 B23 01,02/2023 y = 1.251x-6.762 0.989
B29 B29 01,02/2023 y = 1.201x-3.793 0.998
B30 B30 03s02/2023 y = 1.242x-6.540 0.995
B31 B31 03/02/2023 y = 1.255x-6.608 0.999
B32 B32 02/02/2023 y = 1,249x-6.292 0.997
B33 B33 02/,02/2023 y = 1.260x-5.168 0.997
B34 B34 01/02/2023 y = 1.278x-7.454 1.000

Calibrated by :

Approved by :
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CALIBRATION REPORT

SO, FLUORESCENT ANALYZER

DATE : 18 April 2023 BRAND : TELEDYNE MODEL : TML-60
NO. SO,-R08 SERIAL NO. TRS1064
Calibrator (Dilution System)
Brand . API Model 1700
Last Cal. Date : 04 August 2022 Serial No. : 911
Reference Standard Gas
Standard Gas : Sulphur Dioxide (SO,) Cylinder No. : A00814SK
Certified Date : 21 June 2021 | Expired Date : 21 June 2029 Cylinder Conc. : 50.0 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °c % RH 48
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 9%Dif Analyzer Response Slope
Zero 0 0.10 - 0 -
SO, Span 400.0 400.4 0.100 400.0 1.008
API Model TML-60 SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.7 in-Hg 25-35
SAMPLE FLOW 656 cc/min 650 = 10%
PMT 103.4 mV -20-150 with Zero Air
UV LAMP 3004 mV 1000-4900
STR. LGT 61.4 PPB <100
DRK PMT 62.8 mV -50 - 200
DRK LMP 58.4 mV -50 - 200
HVPS 674 v 550-900 constant
DCPS 2520 mV 2500 = 200
RCELL TEMP 50.0 °c 50 £ 1
BOX TEMP 29.1 °c 5-40
PMT TEMP 7.2 °c 7 + 2.0
SO, Span Conc 400 PPB 20-20,000
SO, Slope 1.008 - 1.0 £ 0.3
SO,, Offset 22.1 mV <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 ppb)
Calibrated by : Approved
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CALIBRATION REPORT

SO, FLUORESCENT ANALYZER

DATE : 18 April 2023 BRAND : API MODEL : 100E
NO. SO,-R04 SERIAL NO. 3489
Calibrator (Dilution System)
Brand . API Model 1700
Last Cal. Date : 04 August 2022 Serial No. : 911
Reference Standard Gas
Standard Gas : Sulphur Dioxide (SO,) Cylinder No. : A00814SK
Certified Date : 21 June 2021 | Expired Date : 21 June 2029 Cylinder Conc. : 50.0 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °c % RH 48
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 9%Dif Analyzer Response Slope
Zero 0 0.10 - 0 -
SO, Span 400.0 400.1 0.025 400.0 1.004

API Model 100E SO, Analyzer Check list

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.4 in-Hg 25-35
SAMPLE FLOW 657 cc/min 650 £ 10%
PMT 102.9 mV -20-150 with Zero Air
UV LAMP 3010 mV 1000-4900
STR. LGT 61.5 PPB <100
DRK PMT 63.1 mV -50 - 200
DRK LMP 58.3 mV -50 - 200
HVPS 672 v 550-900 constant
DCPS 2520 mV 2500 = 200
RCELL TEMP 50.2 °c 50 =1
BOX TEMP 29.1 °c 5-40
PMT TEMP 7.2 °c 7 + 2.0
SO, Span Conc 400 PPB 20-20,000
SO,, Slope 1.004 - 1.0 £ 0.3
SO,, Offset 21.7 mV <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 ppb)
Calibrated by : Approved
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CALIBRATION REPORT

SO, FLUORESCENT ANALYZER

DATE : 18 April 2023 BRAND : API MODEL : 100E
NO. SO,-R03 SERIAL NO. 3488
Calibrator (Dilution System)
Brand . API Model 1700
Last Cal. Date : 04 August 2022 Serial No. : 911
Reference Standard Gas
Standard Gas : Sulphur Dioxide (SO,) Cylinder No. : A00814SK
Certified Date : 21 June 2021 | Expired Date : 21 June 2029 Cylinder Conc. : 50.0 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °c % RH 48
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 9%Dif Analyzer Response Slope
Zero 0 0.11 - 0 -
SO, Span 400.0 400.1 0.025 400.0 1.005

API Model 100E SO, Analyzer Check list

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.5 in-Hg 25-35
SAMPLE FLOW 655 cc/min 650 £ 10%
PMT 102.9 mV -20-150 with Zero Air
UV LAMP 3010 mV 1000-4900
STR. LGT 61.1 PPB <100
DRK PMT 62.7 mV -50 - 200
DRK LMP 58.1 mV -50 - 200
HVPS 671 v 550-900 constant
DCPS 2521 mV 2500 = 200
RCELL TEMP 50.1 °c 50 =1
BOX TEMP 29.2 °c 5-40
PMT TEMP 7.2 °c 7 + 2.0
SO, Span Conc 400 PPB 20-20,000
SO,, Slope 1.005 - 1.0 £ 0.3
SO,, Offset 21.7 mV <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 ppb)
Calibrated by : Approved|
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NOy ANALYZER
DATE : || 18 April 2023 || BRAND : API MODEL : || 200E
NO. |@ SERIAL NO. ||I
Calibrator (Dilution System)
Brand . API Model 1700
Last Cal. Date : 04 August 2022 Serial No. 1911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. : D636192
Certified Date 1 20 April 2022 | Expired Date 1 20 April 2024 Cylinder Conc. :49.1 ppm
CALIBRATING CONDITION
Pressure | 1011 mmbar Temp. 24.5 °c % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.10 - 0 -
NO Span 400 399.9 -0.025 400.0 1.008
NOy Span 400 400.3 0.075 400.0 1.011
API Model 200E NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 505 cc/min 500 + 50
OZONE FLOW 78 cc/min 80 = 15
PMT 102.9 mV -20 - 150
AZERO 93.8 mV -20 - 150
HVPS 671 v 420 - 900 constant
RCELL TEMP 50.2 OC 50 =1
BOX TEMP 29.1 °c 8 - 48
PMT TEMP 7.2 °c 7+2
MOLY TEMP 315.1 OC 315 £ 5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.008 - 1.0 £ 0.3
NOy Slope 1.011 - 1.0 = 0.3
NO Offset 0.9 mV -20 to +150
NOy Offset 0.5 mV -20 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by Approved by
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NOy, ANALYZER

DATE : || 18 April 2023 || BRAND : API MODEL : || 200E
NO. || NOX-R04 SERIAL NO. || 4411
Calibrator (Dilution System)
Brand . API Model 1700
Last Cal. Date : 04 August 2022 Serial No. 1911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. : D636192
Certified Date : 20 April 2022 | Expired Date : 20 April 2024 Cylinder Conc. :49.1 ppm

CALIBRATING CONDITION

Pressure || 1011 mmbar Temp. 24.5

°c

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 -0.10 - 0 -
NO Span 400 399.6 -0.100 400.0 1.003
NOy Span 400 399.8 -0.050 400.0 1.006
API Model 200E NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 504 cc/min 500 *+ 50
OZONE FLOW 78 cc/min 80 = 15
PMT 102.9 mV -20 - 150
AZERO 93.7 mV -20 - 150
HVPS 674 v 420 - 900 constant
RCELL TEMP 50.2 OC 50 +1
BOX TEMP 29.3 °c 8 - 48
PMT TEMP 7.1 °c 7+2
MOLY TEMP 315.1 °c 315+ 5
RCELL PRESS 8.5 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.003 - 1.0 = 0.3
NOy Slope 1.006 - 1.0 £ 0.3
NO Offset 1.0 mV -20 to +150
NO, Offset 0.5 mV -20 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by

Approved by
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NOy ANALYZER
DATE : || 18 April 2023 || BRAND : API MODEL : || 200E
NO. || NOX-RO1 SERIAL NO. 769
Calibrator (Dilution System)
Brand . API Model 1700
Last Cal. Date : 04 August 2022 Serial No. $ 911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. : D636192
Certified Date 1 20 April 2022 | Expired Date : 20 April 2024 Cylinder Conc. :49.1 ppm

CALIBRATING CONDITION

Pressure || 1011

mmbar

(o]

Temp. 24.5 C

% RH

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.11 - 0 -
NO Span 400 400.1 0.025 400.0 1.003
NOy Span 400 400.3 0.075 400.0 1.006
API Model 200E NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 505 cc/min 500 = 50
OZONE FLOW 78 cc/min 80 = 15
PMT 102.9 mV -20 - 150
AZERO 94.1 mV -20 - 150
HVPS 673 v 420 - 900 constant
RCELL TEMP 50.2 °c 50 + 1
BOX TEMP 29.2 °c 8 - 48
PMT TEMP 7.3 °c 7+2
MOLY TEMP 315.2 °c 315 + 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.003 - 1.0 £ 0.3
NOy Slope 1.006 - 1.0 £ 0.3
NO Offset 1.0 mV -20 to +150
NOy Offset 0.6 mV -20 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by

Approved by
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Wl CALIMRATION 6049
CERTIFICATE No : 23M2441 PAGE: 1 OF 2

REFERENCE No ; 68471-1
Certificate of Calibration

EQUIPMENT . DIGITAL BALANCE

MANUFACTURER - METTLER TOLEDO

MODEL : XS105DU

SERIAL No : 1126422905

ID No : BA 05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 2 S.P.S. CONSULTING SERVICE CO., LTD.

7SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 10-Mar-23

APPROVED BY :
ISSUED DATE - 16-Mar-23
RECEIVED DATE : 10-Mar-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD,
235 Petchkasem 63/2 Road. Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23M2441 PAGE :2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL . XS105DU
MANUFACTURER : METTLER TOLEDO SIN 3 1126422905

1D No $ BA 05/50 RECEIVED DATE $ 10-Mar-23

AIR PRESSURE : 1010mbar + 1mbar CALIBRATION DATE g 10-Mar-23
AMBIENT TEMPERATURE : 285G S RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WASO g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0,00001 0.000040
1.00 1.00000 0.00000 0.000041
2,00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20.00 20.00005 -0.00005 0.000067
50.00 50.0001 -0.0001 0.00011
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 1 4 2 50.0001
3 50.0000
2 5 - 50.0000
5 45.9599
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINT
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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Console Calibration Report

Calibration Method Critical Orifices

Calibration Data

Console Data Calibration Data
No. Serial No. Date y DH@ (111|11H20)
BoO1 1583 02,/03/2023 0.998 50.11
B02 8002514 03/03/2023 1.004 49.25
BO3 1503016 03/03/2023 1.002 50.62
B04 00006659 0270372023 1.004 50.14
BO5 00007428 03/03/2023 1.001 49.76
RO1 1561 01,03/2023 0.997 49.86
RO2 8002513 03/03/2023 0.996 49.93
RO3 1570 0270372023 1.003 49.57
RO4 8002519 01/03/2023 1.002 48.90
RO5 1503015 01,s03/2023 0.998 50.20

Remark | Accept Value of y (test) is 0.97 <y <1.03

Accept Value of AH@ (test) is 46.7 1 6.4 (mmHzO)

Calibrated by : Approved by :
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Pitot Tube Calibration Report

Calibration Method

Standard Pitot Tube

Calibration Data

Pitot Tube Data

Calibration Data

Coefficience of Standard Avg. of Cp (test)
No. Type of Pitot ) Date
Pitot Side A Side B

BO3 S 0.99 02/02/2023 0.84 0.84
BO4 S 0.99 01/02/2023 0.84 0.83
BOS S 0.99 02/02/2023 0.84 0.85
BO7 S 0.99 02/02/2023 0.85 0.84
BOS S 0.99 01/02/2023 0.83 0.84
B09 S 0.99 01/02/2023 0.84 0.84
Bl11 S 0.99 01/02/2023 0.84 0.84
Bl6 S 0.99 01/02/2023 0.84 0.83
BI18 S 099 02/02/2023 0.84 0.84
B19 S 0.99 02/02/2023 0.85 0.34
B21 S 0.99 03/02/2023 0.84 0.84
B24 S 0.99 03/02/2023 0.84 0.83
B27 S 0.99 02/02/2023 0.84 0.84
B30 S 0.99 01/02/2023 0.83 0.84
B3l S 0.99 02/02/2023 0.84 (.85
B33 S 0.99 03/02/2023 0.84 (.54
B35 S 0.99 02/02/2023 0.84 0.85

Calibrated by :

Remark : Accept value of Cp (test) is 0.84_J: 0.01

Approved by
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Pitot Tube Calibration Report
Calibration Method Standard Pitot Tube
Calibration Data
Pitot Tube Data Calibration Data
CoelTicience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B
B36 S 0.99 02/02/2023 0.85 0.84
B37 S 0.99 02/02/2023 0.84 0.85
B38 5 0.99 01/02/2023 0.84 0.84
B39 5 0.99 03/02/2023 0.85 0.84
B40 S 0.99 02/02/2023 0.84 0.84
B4l S 0.99 02/02/2023 0.84 0.85
B44 S 0.99 03/02/2023 0.84 0.84
B45 S 1.99 01/02/2023 0.84 .85
B46 5 0.99 01/02/2023 0.84 0.83
B47 S 0.99 01/02/2023 0.84 0.84
B48 s 0.99 03/02/2023 0.84 0.83
B49 S 0.99 03/02/2023 0.83 0.84
B54 S 0.99 03/02/2023 0.85 0.54
B56 S 0,99 02/02/2023 0.84 0.83
B57 S 0.99 02/02/2023 0.84 0.84
B58 S 0.99 02/02/2023 0.84 .84

Remark : Accept value of Cp (test) is 0.84 +0.01

Calibrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter I Model : Defender 510-H S/N 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate ( ml/min )
Value From Calibration Curve
N HBrand Madel Date Flow Rate ( Reading) Actual () std.)
1 2 3 1 2 3 ¥ R*
H-BO1 Dwyer VFB-65 05/04,2023 500 1,000 2,000 506.9 940.3 1974.3 0.980x + 9.271 1.000
H-BoZ Dwyer VFB-65 04,04/2023 500 1,000 2,000 485.3 288.1 1896.1 0.884% + 4.127 1.000
H-BO3 Dwyer VFB-65 07/04/2023 300 1,000 2,000 487.5 988.1 2009.6 1.003x - 14.485 0.9499
H-BO4 Dwyer VFB-65 a7/04/2023 500 1,000 2,000 a01.2 1000.3 20086.5 0.997x - 1.216 1.000
H-BOS Dwyer VFB-65 07/04,2023 500 1,000 2,000 500.2 999.6 1974.3 0.880x + 21.307 0.999
H-BOG Dwyer VFE-65 07/04/,2023 500 1,000 2,000 504.3 996.2 1984.0 1.004x — 6.770 1 .000
H-BO7 Dwyer VFB-65 04/04/2023 500 1,000 2,000 502.3 990.7 2016.7 1.001x 1.154 1.000
H-BOB Dwyer VFB-65 05/04,2023 500 1,000 2,000 300.2 1000.6 18988 0.995x + 5.040 0.899
H-BO9 Dwyer VFB-65 07/04/2023 500 1,000 2,000 204.4 10074 2010.7 0.993x + 15.376 1.000
H-B10D Dwyer VFB-65 10/04/2023 500 1,000 2,000 495.7 1001.6 2009.2 0.996x + 3.956 L.o00
Calibrated by : Approved by :
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Jompol, Chatuchzk, Bangkok 10990
Tel * (662) 939-4370-72. Fax : (662) 513-4221 F-mail : sale@spscon.com.. www,spscon.com

7 Soi Phaholyothin 24, Phaholyothin Rd

Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter

Maodel : Defender 510-H

S/N 136164

=

Rotameter Data

Calibration Data

Flow Rate {ml/min)
Value From Calibration Curve
Na. Brand Maodel Drate Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 v Rr*

L-BO1 Dwyer VFA-21 05/04/2023 50 100 200 50.3 88.7 188.9 0.986x + 0.B59 1.000
L-BO2Z Dwyer YFA-21 04/04,2023 50 100 200 50.6 89.8 198.3 0.005x « D.056 0,999
L-BO3 Drwyer YFA-21 07/04,2023 50 100 200 50.4 99.6 187.8 1.009x - 1.350 1.000
L-B0D4 Dwyver VFA-21 a7/04s2023 50 100 200 49.5 102.0 200.7 1.012x - 0.487 1.000
L-BDs Dwver VFA-21 07,04/2023 50 100 200 50.9 98.9 201.2 0.98Bx = 1.040 0.888
L-BDE Dwyer VFA-21 07,04/2023 a0 100 200 50.8 99.7 202.8 1.0058x + D.150 1.000
L-BOY7 Lhwyer ¥FA-21 04/04/2023 50 100 200 48.0 101.2 200.5 1.014x — 1,381 1.000
L-B0B Dwyer VFA-21 05/04/2023 50 100 200 50.2 102.1 197.7 0.887x + 0.307 1.000
L-B08 Dwyer VFA-21 07/04/2023 50 100 200 a0.8 29.6 201.1 0.980x + 2.085 0.999
L-B10 Dwyer VFA-21 10/04/2023 50 100 200 51.0 98.0 2 1.005x 1.000

Calibrated by :

Approved by :
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter I I Model | Defender 510-H S/N 136164 1

Envirommental Conditions

Temperature - 29
Pressure : 1010

* 3 c
+ 15

mmbar

Personal Pump Data Calibration Data
Flow Rate (ml/min) )
No. Brand Model Serial No. Date Setling Actual (Q std.) Yalut Rown Collormig B
1 2 3 1 2 3 ¥ R’
BO1 SKC 224-PCXR4 262101 03/01,2023 1,000 1,500 2,000 993 1,497 1,998 1.003x - 5.584 1.000
Boz S5KC 224-PCXR4 626166 03/01,2023 1,000 1,600 2,000 1,003 1,508 2,001 1.009x - 19.667 0.999
BOa SKC 224-PCXR4 612968 03/01,2023 1,000 1,500 2,000 996 1,484 2,000 1.006x - 12.1089 1.000
B4 SKC 224-PCXR4 602804 04/01,2023 1,000 1,500 2,000 1,000 1,502 1,885 1.000x - 0.893 1.000
BOS5 SKC 224-PCXR4 612693 04s01,2023 1,000 1,500 2,000 1,003 1,500 2,003 1.012x — 22.224 0.999
BOG SKC 224-PCXR4 262188 03r01s2023 1,000 1,500 2,000 995 1,508 2,005 1.011x - 20.273 1.000
BOT SKC 224-PCXR4 626262 03/01/2023 1,000 1,500 2,000 998 1,492 1,995 0.993x + 6.086 1.000
BOB SKC 224-PCXR4 626100 03s01/2023 1,000 1,500 2,000 1,003 1,600 2,003 1.012x - 23.308 0.999
BOS SKC 224-PCXR4 626479 03/01/2023 1,000 1,500 2,000 996 1,490 1,994 0.995x + 1.117 1.000
B10 SKC 224-PCXR4 0918950 03,01/2023 1,000 1,500 2,000 992 1,503 2,001 1.018x - 36.582 0.999
B11 SKC 224-PCXR8 564315 05/,01/,2023 1,000 1,500 2,000 996 1,430 1,999 1.003x - 8.256 1.000
B12 SKC 224-PCXR4 034656 05/01/2023 1,000 1,500 2,000 1,003 1,503 2,003 1.010x - 19.324 0.999
B13 SKC 224-PCXR4 602073 05/01/2023 1,000 1,600 2,000 885 1,600 1,998 1.001x - 3.474 1.000
Bl4 SKC 224-PCXR4 626313 04/01/2023 1,000 1,500 2,000 959 1,491 1,988 0.992x + 6.844 1.000
Bl1a SKC 224-PCXR4 626474 04/01,2023 1,000 1,500 2,000 1,001 1,502 2,005 1.014x - 25.558 0.999
B16 SKC 224-PCXR4 G26477 04/01,2023 1,000 1,500 2,000 994 1,504 2,001 1.018x - 31.345 0.999
B17 SkC 224-PCXR4 626860 04/01,2023 1,000 1,500 2,000 9497 1,494 1,891 0.997x - 0.359 1.000
Bls SKC 224-PCXR4 691484 04/01,2023 1,000 1,500 2,000 1,003 1,500 2,001 1.00Bx - 17.5688 0.999
B19 SKC 224-PCXR4 691599 03s01,2023 1,000 1,500 2,000 893 1,503 1,999 1.007x - 11.574 1.000
B20 SKC 224-PCXR4 691587 03s01/2023 1,000 1,600 2,000 992 1,504 1,998 1.015x — 32.235 0.989
B21 SKC 224-PCXR4 691531 03/01/2023 1,000 1,500 2,000 983 1,499 1,994 1.001x - T7.107 1.000
B22 SKC 224-PCXR4 691654 05s01/2023 1,000 1,500 2,000 1,003 1,501 2,003 1.011x - 21.107 0.999
B23 SKC 224-PCXR4 798393 05/01/2023 1,000 1,500 2,000 992 1,607 2,002 1.018x — 34.883 0.999
B24 SKC 224-PCXRA4 626363 05/01/2023 1,000 1,500 2,000 1,000 1,502 2,000 1.Ol1x - 22.387 0.8959
B25 SKC 224-PCXR4 TOE489 05/01,2023 1,000 1,500 2,000 1,001 1,482 2,001 0.998x + 1.101 1.000
B2e SKC 224-PCXR4 708479 05/01/2023 1,000 1,500 2,000 999 1,500 1,993 0.996x + 4.008 1.000
B27 SKC 224-PCXR4 691673 04/01/,2023 1,000 1,500 2,000 994 1,503 2,002 1.016x - 32.011 0,999
B28 SKC 224-PCXR4 6281570 04/01/2023 1,000 1,500 2,000 1,002 1,500 2,002 1.012x - 22.515 0.999
B2g SKC 224-PCXR4 626472 04/01,2023 1,000 1,500 2,000 1,000 1,496 1,998 1.001x - 4.942 1.000
B30 SKC 224-PCXR4 691489 03/01/2023 1,000 1,500 2,000 1,004 1,510 2,004 1.008x - 12.460 0.999
B3l SKC 224-PCXR4 691509 03/01/2023 1,000 1,500 2,000 292 1,487 1,998 1.006x - 12.711 1.000
Ba2 SKC 224-PCXR4 081567 05/01,2023 1,000 1,500 2,000 991 1,504 2,001 1.016x - 32.322 0.999
B33 SKC 224-PCXRA4 081756 05,01/2023 1,000 1,500 2,000 993 1,497 1,991 0.997x - 0.004 1.000
B34 SKC 224-PCXR4 612962 05/01/2023 1,000 1,500 2,000 1.002 1,501 2,002 1.00%x - 14.183 1.000
B35 SKC 224-PCXR4 602682 05,01/2023 1,000 1,500 2,000 883 1,498 1,895 1.002x - 8.448 1.000
B36 SKC 224-PCXR4 626164 03/01/2023 1,000 1,500 2,000 299 1,496 1,998 1.001x — 5.424 1.000
B37 SKC 224-PCXR4 626256 03s/01/2023 1,000 1,500 2,000 964 1,506 1,999 1.013x - 27.815 0.999
Bag SKC 224-PCXR4 626167 03,01/2023 1,000 1,500 2,000 2887 1,496 1,896 0.999x - 0.997 1.000
B39 SKC 224-PCXR4 034637 03s01,2023 1,000 1,500 2,000 1,005 1,501 2,001 1.010x - 18.618 0,998
B40 SKC 224-PCXR4 798349 05/01/,2023 1,000 1,500 2,000 994
e it i ko T
Calibrated by : Approved by
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Maodel | Defender 510-H

§/N: 136164

Environmental Conditions

Temperature 5 25 + 3 %
Pressure i 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate {ml/min)
No. Brand Muodel Serial No, Date Setting Actual (Q std.) Voo T Clllration: Curye
| 2 3 1 2 3 v R*

B41 SKC 224-PCXR4 612669 05,01/2023 1,000 1,500 2,000 298 1,487 1,990 0.997x + 0.718 1.000
B42 SKC 224-PCXR4 626041 05/,01/2023 1,000 1,500 2,000 1,004 1,498 1,981 0.986x + 1B8.291 1.000
B43 SKC 224-PCXR4 0346386 05/01+2023 1,000 1,500 2,000 1,000 1,501 1,992 0.901x + 11.882 1.000
B44 SKC 224-PCXRSB 528341 06/,01,2023 1,000 1,500 2,000 1,002 1,602 2,002 1.005x - 9.213 1.000
B45 SKC 224-PCXRB 529594 06/01,2023 1,000 1,500 2,000 999 1,601 1,988 0.991x + 11.184 1.000
B46 SKC 224-PCXR8 566743 06/01,2023 1,000 1,500 2,000 985 1,504 2,002 1.014x - 30.571 0.969
B47 SKC 224-PCXR8 566747 06/01,2023 1,000 1,500 2,000 1,002 1,502 2,004 1.013x - 24.601 0.999
B48 SKC 224-PCXR8 566753 04/01,2023 1,000 1,500 2,000 1,000 1,494 1,988 0.998x + 0.319 1.000
H49 SKC 224-PCXR8 566780 04r01,2023 1,000 1,600 2,000 1,003 1,602 2,006 1.013x — 23.982 0.589
B50 SKC 224-PCXR8 500400 04s01/2023 1,000 1,600 2,000 1,001 1,496 2,002 1.001x - 3.538 1.000
B51 SKC 224-PCXRE 500363 04,01/2023 1,000 1,600 2,000 894 1,504 1,099 1.011x - 25,031 0.888
B52 SKC 224-PCXR28 0DB3186 04/01/2023 1,000 1,500 2,000 995 1,496 1,804 D.997x - 0.602 1.000
B53 SKC 224-PCXR8 707670 03s01/2023 1,000 1,500 2,000 1,002 1,500 2,002 1.008x - 15.403 0.999
B54 SKC 224-PCXR3 508821 03s01/2023 1,000 1,500 2,000 993 1,502 2,001 1.017x - 34.237 0.099
B55 SKC 224-PCXR3 510710 03s01,2023 1,000 1,500 2,000 999 1,494 1,894 0.987x - 0.989 1.000
B586 SKC 224-PCXR3 511450 03,01/2023 1,000 1,500 2,000 1,002 1,500 2,001 1.004% - B.081 1.000
B37 SKC 224-PCXR3 510798 06/01+2023 1,000 1,500 2,000 987 1,402 1,898 1.000x - 2.680 1.000
Bsg SKC 224-PCXR3 509852 06/01,2023 1,000 1,600 2,000 1,000 1,498 1,999 1.007x - 18,953 0.989
B59 SKC 224-FCXR3 H0DEE2 06/01/2023 1,000 1,500 2,000 996 1,503 1,994 0.997x + 3.235 1.000
B&0 SKC 224-PCXR3 5126565 06/01,2023 1,000 1,500 2,000 1,002 1,500 2,003 1.006x - 11.407 1.000
BE1 SKC 224-PCXR3 503915 06/01,2023 1,000 1,500 2,000 894 1,489 1,998 1.004x - 12.623 1.000
BE2 SKC 224-PCXR3 5059875 06,01,2023 1,000 1,600 2,000 999 1,484 1,996 0.997x + 0.343 1.000
B63 SKC 224-PCXR3 511432 03s01,2023 1,000 1,500 2,000 991 1,501 1,869 1.016x - 34.624 0.999
Be4 SKC 224-PCXR3 408302 03s01/2023 1,000 1,500 2,000 a97 1,492 1,989 0.992x + 6.226 1.000
B&5 SKC 224-PCXR3 508310 03s01,2023 1,000 1,500 2,000 1,002 1,500 2,003 1.007x - 13.938 1.000
Bo66 SKC 224-PCXR3 509861 03s01,2023 1,000 1,500 2,000 1,002 1,491 1,981 0.987x « 14.183 1.000
B67 SKC 224-PCXR3 506295 04/01/2023 1,000 1,500 2,000 993 1,508 2,004 1.009x - 15.555 1.000
B&E SKC 224-PCXR3 505872 04,01/2023 1,000 1,500 2,000 1,002 1,490 1,897 0.995x + 3.841 1.000
B69 S5KC 224-PCXR3 508375 04/01/2023 1,000 1,500 2,000 1,002 1,489 2,000 1.010x - 20.772 0.999
BT70 SKC 224-PCXR3 510623 05,01/2023 1,000 1,500 2,000 992 1,503 1,897 1.002x - 5.855 1.000
BT71 SKC 224-PCXR3 508367 05/01,2023 1,000 1,500 2,000 g92 1,606 2,002 1.017x - 34.791 0.999
B72 SKC 224-PCXR3 505977 05/01/2023 1,000 1,500 2,000 1,001 1,498 1,893 0.5891x + B.D62 1.000
B73 SKC 224-PCXR3 512606 05/01,2023 1,000 1,500 2,000 1,002 1,501 2,005 1.009x - 14.785 1.000
B74 SKC 224-PCXR3 505993 05/01,2023 1,000 1,500 2,000 996 1,495 1,994 1.000x - 6.916 1.000
B75 SKC 224-PCXR3 509820 04/01/2023 1,000 1,500 2,000 945 1,498 1,880 0.996x + 1.781 1.000
B76 SKC 224-PCXR3 509811 04/01s2023 1,000 1,500 2,000 893 1,498 1,998 1,006x - 14.322 1.000
B77 SKC 224-PCXR3 508301 04/01,2023 1,000 1,500 2,000 1,000 1,601 2,003 1.014x - 26.603 0.898
B7B SKC 224-PCXR3 510677 04/01,2023 1,000 1,500 2,000 295 1,503 1,999 1.013x - 28.158 0.999
B79 SKC 224-PCXR3 510920 03s01,2023 1,000 1,500 2,000 994

Calibrated by :

Approved by :
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model | Defender 510-H S/N:136164
Environmental Conditions
Temperature i 25 + 3 b e
Pressure v 1010 = o £ mmbar
Personal Pump Data Calibration Data
Flow Rate {ml/min) . .
Nu. Brand Muodel Serial No. Date Setting Actual (Q std.) VAN AL Gl
1 2 3 1 2 3 y R*
B&0 SKC 224-PCXR3 604569 03,01,2023 1,000 1,500 2,000 1,002 1,489 2,002 1.012x — 24,026 0.899
B&1 SKC 224-PCXR3 503480 03/01,2023 1,000 1,500 2,000 896 1,499 2,000 1.014x - 30.524 0,999
BBZ SKC 224-PCXR3 505673 06/01,2023 1,000 1,500 2,000 984 1,498 1,996 1.001x - 5.943 1.000
BE3J SKC 224-PCXR3 510785 06/01,2023 1,000 1,500 2,000 1,010 1,488 2,002 1.004x - 10.466 0.999
B84 SKC 224-PCXR3 508333 06/01/2023 1,000 1,500 2,000 997 1,495 1,891 0.996x + 1.260 1.000
B85 SKC 224-PCXR3 805757 06s01,2023 1,000 1,500 2,000 954 1,502 1,888 1.005x — 13.6844 1.000
BEG SKC 224-PCXR3 512625 03/01/2023 1,000 1,500 2,000 1,013 1,503 2,004 1.001x - 0.726 0.888
BB7 SKC 224-PCXR3 504324 03,01/2023 1,000 1,500 2,000 898 1,496 2,000 1.000x - 1.109 1.000
B88 SKC 224-PCXR3 508307 03s01/2023 1,000 1,500 2,000 988 1,498 1,994 D.996x + 1.532 1.000
BES SKC 224-PCXR3 509860 04/s01/2023 1,000 1,500 2,000 1,000 1,489 2,003 1.008x - 15.156 1.000
BOG SKC 224-PCXR3 508366 04/01/2023 1,000 1,500 2,000 993 1,508 1,998 1.006x% - 12,512 1.000
B21 SKC 224-PCXR3 510919 04/01,2023 1,000 1,500 2,000 1,000 1,498 1,996 0890x + B.719 1,000
Bo2 SKC 224-PCXR3 510887 04/01,2023 1,000 1,500 2,000 1,002 1,501 1,998 1.000x + 0.209 1,000
Ba3 SKC 224-PCXR3 500845 04s01,2023 1,000 1,500 2,000 995 1,496 2,004 1.009x - 16.979 1.000
Bo4 SKC 224-PCXR8 Al127BT71 03/s01/2023 1,000 1,500 2,000 1,000 1,500 2,002 1.007x - 19.105 0.989
B85 SKC 224-PCXR8 A127821 03s01/2023 1,000 1,500 2,000 893 1,502 2,001 1.015x - 30.898 D.999
Bg6 SKC 224-PCXRES8 Al27942 03/01/2023 1,000 1,500 2,000 998 1,488 1,995 0.998x - 1.485 1.000
B97 SKC 224-PCXRB Al27955 03/01/2023 1,000 1,500 2,000 1,003 1,501 2,003 1.011x - 20,356 0.999
Bas SKC 224-PCXRB Al127956 03/01/,2023 1,000 1,500 2,000 998 1,498 1,897 1.003x - 7.473 1.000
Calibrated by : Approved by @
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Personal Pump Calibration Report

Calibration Method @ Dry Cal Primary Flowmeler

Mudel @ Defender 510-H

§/N: 136164

Environmental Conditions

Calibrated by :

Approved

Temperature . 25 e ~J- | C
Pressure . 1010 + s mmbzr
Personal Pump Data Calibration Data
Fiow Rate (ml/min) ; i o T
No. Brand Maodel Serial No. Date Setting Actual (Q std.) Yatws:Fren Collbratien. Curve
1 2 3 1 2 3 ¥ R*
RO1 SKC 224-PCXR4 602467 03s01,2023 1,000 1,500 2,000 993 1,508 2,004 1.008x - 13.936 0.988
RoO2 SKC 224-PCXR¢ 626450 06/01,2023 1,000 2,000 3,000 298 1,499 1,980 0.989x + 12.288 1.000
RO3 SKC 224-PCXR4 691582 06/01,2023 1,000 1,500 2,000 1,003 1,600 2,004 1.011x - 21.781 0.999
RO4 SKC 224-PCXR4 691672 06/01,2023 1,000 1,500 2,000 G998 1,493 1,995 0.997x - 1.563 1.000
RO5 SKC 224-PCXR4 798470 06/01/,2023 1,000 1,500 2,000 893 1,505 1,999 1.014x - 31.752 0.299
ROG SKC 224-PCXR4 798458 06/01/2023 1,000 1,500 2,000 993 1,498 1,994 1.003x - 8.555 1.000
RO7 SKC 224-PCXR4 798480 04,01/2023 1,000 1,500 2,000 894 1,480 1,899 1.007x - 16.073 1.000
RO& SKC 224-PCXR4 B83215 04,01/2023 1,000 1,500 2,000 1,011 1,501 2,005 0.999x + 3.207 1.000
ROS SKC 224-PCXR4 034650 04,01/2023 1,000 1,500 2,000 991 1,504 2,002 1.018x - 35.900 0.898
R10 SKC 224-PCXR4 091765 04,01/2023 1,000 1,500 2,000 297 1,612 1,994 0.989x + 0.877 1.000
K11 SKC 224-PCXR4 091763 03s01,2023 1,000 1,500 2,000 1,000 1,499 2,002 1.013x - 25.119 0.999
R12 SKC 224-PCXR4 081568 0as01s2023 1,000 1,500 2,000 997 1,501 1,099 1.001x - 4,906 1.000
R13 SKC 224-PCXR4 091638 03/01/2023 1,000 1,500 2,000 1,002 1,499 1,994 0.992x + 9.636 1.000
R14 SKC 224-PCXR4 091764 03s01,2023 1,000 1,500 2,000 804 1,502 1,989 1.014x - 30.212 0.989
R15 SKC 224-PCXR8 529457 Q3r01/2023 1,000 1,500 2,000 1,001 1,500 2,004 1.008x - 11.941 1.000
R16 SKC 224-PCXRE 520643 05/01/2023 1,000 1,500 2,000 998 1,497 1,994 1.000x - 4.686 1.000
R17 SKC 224-PCXREB 529645 05,01/2023 1,000 1,500 2,000 284 1,508 2,000 1.015x - 30,731 0.999
R18 SKC 224-PCXRB 566756 05s01/2D23 1,000 1,500 2,000 991 1,498 1,988 1.001x - 6,840 1.000
R19 SKC 224-PCXRB 566802 05/01/2023 1,000 1,500 2,000 1,002 1,489 2,000 1.010x - 21.027 0.299
R20 SKC 224-PCXR8 528089 03/01/,2023 1,000 1,500 2,000 9491 1,501 2,003 1.020x - 39.916 0.599
R21 SKC 224-PCXR8 665728 03/01,2023 1,000 1,500 2,000 298 1,493 1,899 1.000x - 5.404 1.000
R22 SKC 224-PCXRB 707444 03/01/2023 1,000 1,500 2,000 1,002 1,500 2,002 1.004x - 7.135 1.000
R23 SKC 224-PCXRB 761067 03/01/,2023 1,000 1,500 2,000 998 1,494 1,991 0.993x + 4,132 1.000
R24 SKC 224-PCXR8 707893 04/01/2023 1,000 1,500 2,000 986 1,605 2,000 1.00Bx - 17.553 0.999
R25 SKC 224-PCXR3 761052 04/01,2023 1,000 1,500 2,000 1,010 1,409 1,803 0.984x + 23.464 1.000
R26 SKC 224-PCXRB 707956 04/01,2023 1,000 1,500 2,000 1,002 1,500 2,004 1.009x - 15.842 1.000
RZ7 SKC 224-PCXRS8 707398 04r01/2023 1,000 1,500 2,000 996 1,503 2,001 1.005x - 13.449 1.000
R28 SKC 224-PCXREB 707481 04/01/2023 1,000 1,500 2,000 1,004 1,500 2,002 1.010x - 19.288 0.989
R22 SKC 224-PCXR8 707402 03s01/2023 1,000 1,500 2,000 1,004 1,483 1,981 0.888x + 14.167 1.000
R30 SKC 224-PCXREB 093811 03/01/2023 1,000 1,500 2,000 1,000 1,495 1,994 0.996x + 1,922 1.000
R31 SKC 224-PCXRB Da3183 03/01/2023 1,000 1,500 2,000 1,001 1,501 2,001 1.002% - 3.618 1.000
R32 SKC 224-PCXRB 671850 03/01/2023 1,000 1,600 2,000 288 1,488 1,994 0.995x + 4.970 1.000
R33 SKC 224 -PCXR4 626254 03/01,2023 1,000 1,500 2,000 995 1,502 1,898 1.014x - 31.070 0.999
R34 SKC 224-PCXR4 626131 03/01,2023 1,000 1,500 2,000 1,002 1,498 2,004 1.006x — 11.810 1.000
R35 SKC 224-PCXRE 707460 03/01,2023 1,000 1,500 2,000 999 1,498 1,995 0.884x + 6.669 1,000
R36 SKC 224-PCXR8 707446 03/01,2023 1,000 1,600 2,000 1,004 1,499 2,001 1.009x - 18.036 0.99%8
R37 SKC 224-PCXR8 707432 03/01,2023 1,000 1,500 2,000 Ga6 1,499 1,088 1.000x - 2.070 1.000
R3& SKC 224-PCXR8 707349 03012023 1,000 1,500 2,000 896 1,600 2,001 1.004x - D.345 1.000
R348 SKC 224-PCXR2 761095 03/01,2023 1,000 1.500 2,000 1,001 1.000
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Tel : (662) 939-4370-72. Fax : (662) 513-4221, F-mail ; sale@spscon.com. WWW.SDSCON.Com

Personal Pump Calibration Report

Calibration Method © Dry Cal Primary Flowmeter |

Maodel : Defender 510-H

S/N:136164

Environmental Conditions

Temperature 25 + 3 °c
Pressure 1010 a2l § - mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) ) . . §
No. i Model Serial No. Date Setting Avctual (Q std) Value From Calibration Curve
1 2 3 1 2 3 ¥ R*

R40 SKC 224-PCXR4 812753 05/,01/,2023 1,000 1,500 2,000 1,001 1,502 2,003 1.012x - 23.564 0.989
R41 SKC 224-PCXR4 626140 05/01,2023 1,000 1,500 2,000 992 1,508 2,001 1.017x - 32.442 0,988
R42 SKC 224-PCXR4 626463 05/01,2023 1,000 1,500 2,000 998 1,483 1,988 1.001x - 2.863 1.000
R43 SKC 224-PCXR4 626129 05/01/2023 1,000 1,500 2,000 1,003 1,601 2,003 1.010x - 18.945 0.599
k44 SKC 224-PCXR4 602753 05/01/2023 1,000 1,500 2,000 1,002 1,496 1,993 0.985x + 2.529 1.000
F45 SKC 224-PCXR4 626137 05/01,2023 1,000 1,500 2,000 892 1,505 2,002 1.019x - 37.408 0.999

Calibrated by :

Approved by
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& 5[] QUALITY CALIBRATION CO.,LTD. S,
:l-'_:'*. ~ 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 5\‘“‘--\:—'__‘-“///:’—: =
) e Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 ila&m?f Miec\
= . . s B s
E =t | www.qcalibration.com ”’5,4@‘\3“' NSC.TISI-1131 7025
CERTIFICATE No : 23M2441 PAGE: 1 OF 2
REFERENCE No ; 68471-1
Certificate of Calibration
EQUIPMENT g DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL : XS105DU
SERIAL No : 1126422905
ID No : BA 05/50
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY 2 S.P.S. CONSULTING SERVICE CO., LTD.

7SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 10-Mar-23

APPROVED BY

ISSUED DATE - 16-Mar-23

RECEIVED DATE : 10-Mar-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-G010 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23M2441 PAGE :2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL 3 XS105DU
MANUFACTURER 3 METTLER TOLEDO SIN § 1126422905

ID No . BA 05/50 RECEIVED DATE & 10-Mar-23

AIR PRESSURE : 1010mbar + 1mbar CALIBRATION DATE : 10-Mar-23
AMBIENT TEMPERATURE : 232 CE |8 C RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WASO g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0,00001 0.000040
1.00 1.00000 0.00000 0.000041
2,00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20.00 20.00005 -0.00005 0.000067
50.00 50.0001 -0.0001 0.00011
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 1 4 2 50.0001
3 50.0000
2 5 - 50.0000
5 45.9599
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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TEL. (662) 515-0145-50 FAX.(662) 515-0144 www.etithaicom E-mail : info@etlthai.com

71 RA 033/23

ﬁlﬂi1ﬂﬂ1uﬂﬁﬂ1iﬂ%ﬂ!ﬁﬂﬂ

éaﬁma%’uv%mﬁ 154 Too13 e i (uma)
‘?’;agj 299 W3] 5 OUUGYLIN MUY duneledszees 19MiAITERd 21000
YSuifeuii . 154 wniaaRaRv msans 1
fiog L 48/194-5 wov UsEAYFUYITNI0 auulsERuFUYTITH LUIvUAaIANEI2 NTINNA 10230
seavduamesilemnmsySuieu AANLIAGDY :
iieadle : iseansanialeszmennaaind QoUNgIl 1 (25+3)°C
AR i RAE Systems amaudng (24 +15) %
U i MiniRAE3000 ANUANDIIMA 760 Hadwasson
MINUEUAGEY ¢ 592-001193
Exfuﬁﬂ%'mﬁﬂummgm ;7 H1A3 2566
SufinsummuansyFuiio : 7 UUINN 2567
FnmalSuimauinasgiu . SuifienTag 14 Standard Reference Gas Wanfain CALGAZ.
- Isobutylene Standard Gas 100 ppm; Lot number 304-402257108-1.
- Isobutylene Standard Gas 1000 ppm; Lot number 304-402250416-1.
wamsUSunaunnsgiu
Sensor Type Reference Concentration Before Cal. After Cal Error Reading Result
PID 0 ppm (Air Zero) 0.0 ppm 0.0 ppm 0.0 ppm Pass
PID 100 ppm (Isobutylene 100 ppm) 85.0 ppm 100.0 ppm 0.0 ppm Pass
PID 1000 ppm (Isobutylene 1000 ppm) 899.5 ppm 991.8 ppm 8.2 ppm Pass

Flow Rate of Pump : 480 cc/min.

Accuracy : =2 % at calibration point

Y e A k'
Hil5urey AEERI G

= @ e 3w a1 L W 1 3
I"Iﬁﬂ'l'.iﬁﬂ‘lll.ﬂﬂ‘llfﬂﬁ}]n’lﬂi] U IHITUNNIEAIDEILUDZTWOMTN Iﬁ)ﬁzu hn‘”u“
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mathaermea/duiusesi h Tassnuazmsdaoovsensibranad i hhinomsdeamisauzded lasveygamiluaodnuaidnesonnauidn

EXECUTIVE TRADING LIMITED 48/194-5 SOI PRARITMANUTHAM 19, PRADITMANUTHAM ROAD, LATPHRAO, BANGKOK 10230
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No. RA 033/23

Certificate of Calibration

Customer IRPC Public Company Limited.
Address 169 Moo 9, Suk Sawat 45, Suk Sawat Road, Bang Kru, Phra Pradaeng, Samut Prakan 10130
Thailand.
Calibration location : Executive Trading Limited.
Address 48/194-5 Soi Praditmanutham 19, Pradit Manutham Road, Latphrao, Bangkok 10230
Tools : Environmental Condition :
Instrument Gas Detector Temperature t (25+3)°C
Product RAE Systems Relative Humidity : (24+£15)%
Model Name MiniRAE3000 Pressure ¢ 760 mmHg
Serial Number 592-001193
Date of Calibration March 7, 2023

Due Date of Calibration : March 7, 2024

Calibration Method

Reference Standard

This instrument has been calibrated using calibration gases. Test and calibration data is
On file with Executive trading limited.
- Isobutylene Standard Gas 100 ppm; Lot number 304-402257108-1.

- Isobutylene Standard Gas 1000 ppm; Lot number 304-402250416-1.

Test Result
Sensor Type Reference Concentration Before Cal. After Cal. Error Reading Result
PID 0 ppm (Air Zero) ~ 0.0 ppm 0.0 ppm 0.0 ppm Pass
PID 100 ppm (Tsobutylene 100 ppm) 85.0 ppm 100.0 ppm 0.0 ppm Pass
PID 1000 ppm (Isobutylene 1000 ppm) 899.5 ppm 991.8 ppm 8.2 ppm Pass
Flow Rate of Pump : 480 cc/min,
Accuracy : + 2 % at calibration point
Calibrated By Approved By

The results relate only to the items tested or calibrated.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the company.

EXECUTIVE TRADING LIMITED 48/194-5 SOl PRADITMANUTHAM 19, PRADITMANUTHAM ROAD, LATPHRAO, BANGKOK 10230
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m— TEL. (662) 515-0145-50 FAX.(662) 515-0144 www.etlthai.com E-mail : info@etlthai.com
1:’§I RA 033/23
Tusinumsasindansesns19Iams 3u MiniREA3000
Hmmamﬂ%m : 592-001193 i’u'ﬁm%m%ﬂ T ?ﬂﬂﬂll 2566
T1UaI00A RAW COUNT
g N3ATIvAR1Y REF. REAL aql GGETE
L. PID RAW COUNT
Ch.H 10000-62500 48079 W YES [0 NO
Ch.L <62500 52722 B YES [ONO
2 Lamp >40 48 B YES OONO
g eRUUGHIGHD st a3l LERTVE)
M3ATIVYDY
1. Motor Pump Check flow rate B YES O NO 480 cc/min.
2, Buzzer = W YES ONO -
% Li-ion Battery = B YES OONO -
4, Key Pad
Y/+ - B YES [ONO o
N/- = W YES ONO &
MODE E B YES O NO =
5. LCD Display s B YES ONO =
6. Light Sensor = B YES OONO =
T Pocket Clip = O YES ONO =
8. PC Port - W YES ONO -
9. Slim Rubber Boot = B YES OONO ¢
10. Tube adapter assembly = JYES OONO =
dnsaodn
ramsaeufioualfuriioy il fuseunwizdrethauazontsi idszy uiniu
msths e/ luduses il Tamnuasnsfadondensiwatedn s semmsusdos 185 uoyamdhindnvalshssemnniad in

EXECUTIVE TRADING LIMITED 48/194-5 SOI PRADITMANUTHAM 19, PRADITMANUTHAM ROAD, LATPHRAQ, BANGKOK 10230
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CERTIFICATE OF ANALYSIS

Date: November 8, 2021
PO Number: 0000020821
Lot Number: 304-402257108-1

Customer: CalGaz Internl LLC

Use Before: 11/08/2025

Component Requested Concentration Analytical Result (+/- 2%)
Isobutylene 100 PPM 100.5 PPM
Air Balance Balance

Cylinder Size: 3.6 Cu. Ft.
Contents: 103 Liter

Valve: 5/8" ~18UNF
Pressure: 1000 psig

Product composition verified by direct comparison to callbration standards traceable lo N.I.S.T. welghts and/ or N.1L.S.T.

(3as Mixture reference materials.
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CERTIFICATE OF ANALYSIS

Date: November 8, 2021 Customer: CalGaz Internl LLC
Order Number: 0000020821 -
Lot Number: 304-402250416-1 Use Before: 11/08/2025
Component Requested Concentration Analytical Result (+/- 2%)
|sobutylene ' 1000 PPM ‘995 PPM
Alr . Balance Balam_:e
* * Gylinder Size: 1.2 Cu. Ft. ' Valve: CGA 600
Contents: 34 Liter ) Pressure: 500 psig

fr

Product composition verified by direct comparison to callbration standards traceable {o N.I.S.T. welghts and/ or
N.1.S.T. Gas Mixiure reference materials.

o
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Homeywell Analytics — Singapore Office
17 Changi Business Park Central |
Singapore 486073

Cert Ref: 00698

CERTIFICATE
of

Attendance

It is hereby certified that

Mpr Surinthorn Sainate
(Executive Trading Limited)

has successfully completed the

RAE Service Training Course

Conducted by

HONEYWELL

on 2" August 2022

Co

Se rainer
Date of Issue : 2" August 2022
Certificate valid for 2 years from date of issue
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-167% e-mail:cal-center@sithiphorn.com http.//wwwi.sithiphom.com

NSC-TISI=TiS 17025
CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:
Calibration Mode ;

Condition As Found :

Customer :

Location :

Ambient Temperature :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Cert. No. : SP22018

Pages 1of3

Calibration Certificate

UV-VIS SPECTROPHOTOMETER
PERKINELMER

LAMBDA 25

501514123010

SP03/58

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

S.P.S. CONSULTING SERVICE CO., LTD.

7 SOI PHAHOLYOTHIN 24, PEAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND,

ORGANIC LABORATORY IV
(244x5) °C
(60.1x25) Y%

30 AUGUST 2022
30 AUGUST 2022
31 AUGUST 2022

This certificate is issued in accordance with the requirementis of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS812-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job Ne. : VC65SPOOOB
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01, ASTM E925-02

Condition of this result of calibration :
1. Certified reference materials

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 87569 13/10/2022
Didymium liquid RM-DL 28912 87588 15/10/2022
Neutral density filter RM-1N2N3N 13877 87600 15/10/2022
Potassium dichromate solutions RM-0204060810 14204 87614 16/10/2022
Potassium Iodide solution - KI-0701-001 CI-0090-22 08/04/2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)
Material Certified Values of UUC* Reading Error I;Tncertainty k
ol Reference Material (nm) (am) {nm) + {nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RM-HL 467.82 467.8 0.02 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.5 0.00 0.16 2.00
740.09 7400 -0.09 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUCH# = Unit Under Calibration

QF-T512-04-4-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :3of3
Result of calibration : Photometric Accuracy

{Without adjustment)
. . Wavelength Nominal Certified UUC* Reading Error Uncertainty k
Material Filter. /N Absorbance (A) Absorbance (A} (A) +(A) Factor

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

. 4400 29914 0.7 0.7454 0.7459 0.0005 0.0029 2.00
é 29381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
29360 1.0 0.9822 0.9810 -0.0012  0.0028 2.00

% 546.1 29914 0.7 0.6962 0.6960 -0.0002  0.0028 2.00
Z 29381 0.5 0.5076 0.5070 -0.0006  0.0029 2.00
E 29360 1.0 1.0221 1.0202 -0.0019  0.0028 2.00
a 590.0 29914 0.7 0.7238 0.7230 -0.0008  0.0029 2.00
£ 29331 0.5 0.5364 0.5360 -0.0004  0.0031 2.00
E 29360 1.0 0.9751 0.9732 -0.0019  0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 -0.0010  0.0029 2.00

29381 0.5 0.5214 0.5210 -0.0004  0.0032 2.00

Material Wavelength Solution Certified UUC* Reading Error Uncertainty k
(nm) {mg/l) Absorbance (A) Absorbance (A) (A) + (A) Factor

§ 20 0.2436 0.2419 -0.0017  0.0101 2.00
§ 40 0.4905 0.4855 -0.0050  0.0115 2.00
b 235.0 60 0.7453 0.7388 -0.0065  0.0067 2.00
g 30 0.9920 0.9839 -0.0081 0.0071 2.00
E 100 1.2487 1.2414 -0.0073  0.0073 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode  0.0001 A ___Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0107 3.9886
Wavelength Scan 1100 nm-190 nm **Specific Acceptance ;

Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width{Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage facior £,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-T812-04-4-020664
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Calibration Report

Non-Dispersive Infrared CO Analyzer

I Brand : AFI Model :
Serial No. T8z
Calibrator (Dilution System)
Brand . APRI Madel : 700
Lust Cal. Date ¢ 06 September 2022 Serial Mo, 421
Reference Standard Guas
Standard Gas : Curbon Monoxide (CO) Cylinder No. D196045

Certified Date 16 April 2022

Expired Date 15 April 2024

Cylinder Cone. 4,570 ppm

Calibrating Condition

mmbar

Pressure 1011

- L)
Temp. C

% RH

Calibration Setting

Span Initial Reading (Before Adj.), PPM Final Reading (After Adj.), PPM
Set Point Expected Concentration Analyzer Response %6 Dif Analyzer Response

Zero 0 0.10 - 0
CO Span 40.00 39.92 -0.200 40.00

API Model 300E CO Analyzer Check List

Parameter Observed Value Units Nominal Range
Range 50 PPM 0-1000 ppm
Stability 0.10 PPM < 1 ppm With Zero Air
CO Measure 4015.7 mV 2500-4800 mV
CO Reference 39485 mV 2500-4800 mV
Measure/Reference Rutio 1.180 s 1.1-1.3 W/sZero Al
Sample Pressure 28.5 In-Hg-A -2" < Ambiemt Absolute Pressure
Sample Flow 804 CC/Min 800 + 10%
Sample Temperature 48.3 0 48 + 4
Bench Temperature 48.1 L8 48 = 2
Wheal Temperature 68.3 e €68 + 2
Box Temperature 30.6 i Ambient Temp + 7 + 10
Fhoto-Drive 3028.3 mV 250 mV 10 4750 mV
Slope 1.017 - 1.0+ 0.3
Offset 0.2 - 0=03

Calibrated by :

Approved by
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Calibration Report
Non-Dispersive Infrared CO Analyzer
Date : [ 07 Apnil 2023 ] Brand : API

Model @ 300E

No. CO-B02 Serial No.

Calibrator (Dilution System)

Brand I API Maodel . 700
Last Cal, Date : 06 Sepiember 2022 Seriul Mo. v 421
Reference Standard Gas
Standard Gas 1 Carbon Monoxide (CO) Cylinder No. D196045
Certified Date 18 April 2022 I Expired Date v 15 April 2024 Cylinder Caone. . 4,570 ppm

Calibrating Condition

Pressure 1011 b Temp. 24.8 e % RH

Calibration Setting

Spun Imtial Reading (Before Adj.), PPM Final Reading { After Adj.), PPM
Set Point Expected Concentration Analyzer Response % Dif Analyzer Response
o 0.11 = 0
€O Span 40.00 40.04 0.100 40.00
API Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominal Range

Ringe 50 PPM 0-1000 ppm
Stability 0.10 PPM < 1 ppm With Zero Air
CO Measure 4016.1 mY 2500-4800 mV
C0O Reference 3048.9 mV 2500-4B00 mV
Measure/Reference Ratio 1.180 = 1.1-1.3 WiZero Air
Sample Pressure 28.8 In-Hg-A ~2" < Ambient Absolute Pressure
Sumple Flow 814 CC/Min BDO = 109
Sumple Temperarure 48.5 T 48 = 4
Bench Tempesuture 48.2 'C 48 £ 2
Wheel Temperature 68.4 'C 68 + 2
Box Temperature 30.8 v Ambient Temp + 7 = 10
Photo-Drive 30251 mYy 250 mV o 4750 mV
Slape 1.017 - 1.0 = 0.3
Offser 0.2 - 0 +0.3

Calibrared by :

Approved by
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Calibration Report

Non-Dispersive Infrared CO Analyzer

Date: | 07 April 2023 | Brand : API Model :
No. CO-Bo3 Serial Na. 3019

Calibrator (Dilution Systemn)

Brund L APL Maodel ;700
Lust Cal, Date + D86 September 2022 Serinl No, . 421
Relerence Standurd Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. : D196045
Certified Date : 16 April 2022 Expired Date 15 April 2024 Cylinder Conc. ¢ 4,570 ppm

Calibrating Condition

Pressure 1011 mmbar Temp. 24.6 ¢ % RH 48

Calibration Setting

Span Initizl Reading (Before Adj. ), PPM Final Reading (After Ad).), PPM
Set Point Expected Concentration Anulyzer Response et Analyzer Response
Zero (1} -0.10 - 0
€O Span 40.00 39.96 -0.100 40.00
API Model 300E CO Analyzer Check List
Parameter Observed Yalue Units Nominal Runge

Range 50 PPM 0-1000 ppm
Stability 0.10 PPM < 1 ppm With Zero Air
O Measure 4013.6 mV 2500-4800 mV
CO Reference d946.8 mv 2500-4800 mV
Measure/Reference Ratio 1.180 1.1-1.3 W/Zero Air
Sample Pressure 28.4 In-Hg-A ~2" < Ambient Absolute Pressure
Sample Flow 8035 CC/Min 800 = 10%
Sample Temperature 48.3 “%C 48 £ 4
Bench Temperature 48.0 ¥ 48 = 2
Wheel Temperature 68.2 e 68 = 2
Box Temperature 30,6 “C Ambient Temp + T =10
Fhote—Drive 3038.2 mV 250 mV w 4750 mV
Slope 1.017 = 1.0 £0.3
Offset 0.2 - 0D£0.3

Calibrated by : Approved by
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Calibration Report

Non-Dispersive Infrared CO Analyzer

Date : [ 05 April 2023 ] Brand : AP1 Model ©
- sraine. [ 50m

Culibrator (Dilution System)

Brand L APL Meodel . 700

Last Cal, Date : 06 September 2022 Serial No. : 421

Reference Standard Gas

Standard Gas : Carbon Monoxide (CO) Cylinder No. : D196045

Certified Date : 16 Apnl 2022 Expired Date © 15 April 2024 Cylinder Conc: 4,870 ppm

Calibrating Candition

Calibration Setting

Spun Initial Reading (Before Adj.), PPM Final Reading (Afier Adj.), PPM
Set Point Expected Concentration Analyzer Response swDif Anualyzer Respanse
Zero 0 0.10 - 0
CO Span 40.00 40.06 0.150 40.00
API Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominal Range

Runge 50 PFM 0-1000 ppm
Stability 0.10 PPM < 1 ppm With Zero Air
CO Measure 4014.5 mV 2500-4800 mVY
CO Reference 3047.2 mV 2600-4B00 mV
Measure/Reference Ratio 1.180 = 1.1-1.3 W/Zero Air
Sample Pressure 28.7 In-Hg-A ~2" < Ambient Absolute Pressure
Sample Flow 813 CC/Min 800 = 109
Sample Temperature 48.4 s 48 + 4
Bench Temperature 48.1 “C 48 = 2
Wheel Temperuture 68.2 “C 68 =2
Box Tempeniture 20.7 “C Ambicnt Temp + 7 % 10
Photo-Drive 3026.5 mV 250 mV to 4750 mV
Slope 1.017 5 1.0+ 0.3
Offset 0.2 = 0+0.3

Calibrated by : Approved by
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Calibration Report
Non-Dispersive Infrared CO Analyzer
Date : ! 07 Apnl 2023 l Brand @ APl Maodel |
Calibrator ( Dilution System)
Brand T AP] Model 700
Last Cal, Date : D6 September 2022 Serial No. 421
Reference Standard Gas
Standard Gas : Curbon Manoxide (CO) Cylinder No. D196045
Certified Date 16 April 2022 I Expired Date 15 April 2024 Cylinder Cone. : 4,670 ppm

Calibrating Condition

Pressure mmbar Temp. 24.8 C % RH
Calibration Setting
Span Initial Reading {Before Adj.), FFM Final Reading (Afier Adj.), PPM
et Point Expectzd Concentration Analyzer Response 2Dif Analyzer Response
Zemo 0 0.10 i}
CO Span 40.00 39.95 -0.125 40.00
APl Model 300E CO Analyzer Check List
Parameter Ohserved Yalue Units Nominal Range

Range b0 PFM 0-1000 ppm
Stabulity 0.10 PPM < 1 ppm With Zero Air
CO Measure 4017.4 mVY 2500-4800 mV
CO Reference 39491 mV 2500-4800 mV
Measure/Reference Ratio 1.180 - 1.1-1.3 W/Zero Air
Sample Pressure 28.5 In-Hg-A ~2" < Ambient Absolute Pressure
Sample Flow 810 CC/Min 800 = 10%
Sample Temperature 48.2 o 48 + 4
Bench Temperature 48.0 °C 48 + 2
Wheal Temperature 68.3 & 68 £ 2
Box Temperature 30.8 & Ambient Temp + 7 £ 10
Photo-Drive 30386.2 my 250 mV to 4750 mV
Slope 1.017 - 1.0+ 0.3
Offser 0.2 = 0+0.3

Calibrated by :

Approved by
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Calibration Report

Non-Dispersive Infrared CO Analyzer

Date : | 07 April 2023 ] Brund @ Model : 300E
No. CO-B0O6 Seriul No,
Calibrator (Dilution System)
Brand : APl Model 700
Last Cal. Date : D8 September 2022 Serial No, 421
Reference Standard Gas
Standard Gas : Carbon Menoxide (CO) Cylinder No. 196045
Certified Dute 16 April 2022 I Expired Dute 15 April 2024 Cylinder Conc. ¢ 4,570 ppm
Calibrating Condition
Pressure 1011 mimbar Temp. 24.6 % RH

Calibration Setling

Span Initial Reading (Before Adj.), PPM Final Reading (After Adj.), PPM
Set Point Expected Concentration Anulyzer Response galit Analyzer Response
Zero 4] 0.11 = 0
COSpan 40.00 10.10 0.250 40.00
APl Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominal Runge

Range 50 PPM 0-1000 ppm
Stabiliry 0.10 PPM < 1 ppm With Zero Air
CO Measure 40156.9 mby 2500-4800 mV
CO Reference 3946.1 mYy 2500-4800 mV
Measure/Reference Ratio 1.181 - 1.1-1.83 W¢Zero Air
Sample Pressure 28.4 In-Hg-A ~2"< Ambient Absolute Pressure
Sample Flow a11 CC/Min BOD + 109
Sample Temperature 48.5 “c 48 = 4
Bench Temperatures 48.2 “C 48 + 2
Wheel Temperuture 68.5 “¢ 68 = 2
Box Temperature 30.6 % Ambient Temp + 7 = 10
Photo-Drive 3021.5 mV 250 mV to 4750 mV
Slope 1.018 = 1.0 £ 0.3
Offser 0.2 = 002

Calibrated by : Approved by
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Calibration Report

Non-Dispersive Infrared CO Analyzer

Date : | 05 April 2023 | Brand : Thermo Model : | 48C |

Nao. O-BO7 Serial No. | 0335203746

Calibrator ( Dilution System)

Brand . API Model : 700
Last Cal. Dute . 06 September 2022 Serial No. © 421
Reference Stundard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. : D196045
Certified Date o 16 Apiil 2022 [ Expired Date © 15 April 2024 Cylinder Cone. © 4,570 ppm

Calibrating Condition

Pressure 1011 mmbar Temp.

Calibration Setting

Spun Initinl Reading (Before Adj.),PPM Final Reading (After Adj.),FPM
Set Point Expected Concentration Analyzer Response seDif Annlyzer Response

Zero 0 0.10 = 0
CO Span 40.00 359.98 0.050 40.00

Instrument Statos

Chumber Temp | 47.5°C J Flow | 1.5 LFM I

Pressure | 730.8 mm Hg | Motor Speed | 100.00% J

Calibrated by : Approved by
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Calibration Report

Non-Dispersive Infrared CO Analyzer

48C ]

Brand : Thermo

pate: | 05 Apil 2023 |

No. CO-BO 0508011087

Calibrator (Dilution System)

Brand . API Model 700

Last Cal, Date . 06 September 2022 Serial No, 421
Reference Standard Gas
Stundard Gas . Carbon Monoxide (CO) Cylinder Ne. 0196045
Expired Dute 15 April 2024 Cylinder Cone. 4,570 ppm

Certified Date

16 April 2022

Calibrating Condition

Pressure 1011

mmbar

— L

Calibration Setting
Span [nitial Reading (Before Adj.),PPM Final Reading (Afrer Adj.),PPM
Set Point Expected Concentratian Analyzer Response s Dif Anulyzer Response
Zero 0 0.10 0
CO Span 40.00 39,94 -0.150 40.00
Instrument Status
Chamber Temp | 47.3 °C | Flow 1.5 LPM |
100.00% |

Pressure

730.6 mm Hg | Motor Speed

Calibrated by

Approved by :
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Calibration Report

Non-Dispersive Infrared CO Analyzer

Date : | 04 April 2023 |

Brand : Thermo Model © l 48C |
No. | co-Bo9 Serial No. |  65433-348 |
Calibrator (Dilution System)
Brand : APL Maodel : 700
Last Cal. Date : 06 September 2022 Serial No. T 421
Reference Standard Gas
Standard Cus . Carbon Monexide (CO) Cylinder No. : D1896045
Certified Dute ¢ 16 April 2022 Expired Date © 15 April 2024 Cylinder Conc. 4,370 ppm

Calibrating Condition

Pressure 1011 mmbar Temp. °c

Calibration Setting
Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Poim Expected Concentration Anulyzer Response e lif Analyzer Response
Zero ] -0.10 37 0
CO Span 40.00 40.03 0.075 40.00
Instrument Status
Chamber Temp | 47.2 °C | Flow | 1.5 LPM 1
Pressure [ 730.5 mm Hg J Mator Speed | 100.00% I

Calibrated by : Approved by
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Calibration Report
Non-Dispersive Infrared CO Analyzer
Dhate © | 05 Apnl 2023 I Brand API Model : 300E
No. B10O Serial No. 198-58
Calibrator {Dilution System)
Brand i API Model 700
Last Cal, Date Serial No. 421

: 06 September 2022

Reference Standard Gas

Stundard Gas

: Carbon Monoxide (CO)

Cylinder No.

D196045

Certified Date

16 April 2022

15 April 2024

Expired Date

Cylinder Cone.

4,570 ppm

Calibrating Condition

Pressure 1011 mmbar

n 0‘

% RH

Calibration Setting

Span Initial Reading (Before Adj.), PPM Finul Reading (After Ad).), PPM
Set Paint Expeeted Concentration Amalyzer Response seif Analyzer Response
Zero 1] -0.10 = o
CO Span 40.00 40.09 0.225 40.00
API Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominal Range

Range 50 PPM 0-1000 ppm
Stability 0.10 PPM < 1 ppm With Zero Air
CO Measure 4015.3 mV 2500-4800 mV
CO Reference 3949.2 mV 2500-4800 mV
Measure /Reference Ratio 1.179 1.1-1.3 W/Zero Air
Sample Pressure 28.6 In-Hg-A -2" < Ambient Absolute Pressure
Sumpie Flow 808 CC/Min 800 = 109
Sumple Temperature 48,3 % 48 £ 4
Bench Temperature 48.0 e 48 + 2
Wheel Temperature 68.4 % 68 £ 2
Baox Temperature 30.6 e Ambient Temp + 7 + 10
Phato-Drive 3014.3 my 250 mY 1o 4750 mV
Slope 1.017 =
Offset 0.2 &

Calibrated by :

Approved by
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Calibration Report
Non-Dispersive Infrared CO Analyzer
Date : | 07 April 2023 | Brand : Therme I Maodel © [ 48C
No. [ CO-B11 Serial No. [ 401304262 |
Calibrator (Dilution System)
Brand L AP Model . 700
Last Cal, Dute . 06 September 2022 Serial No., v 421
Reference Stundard (s
Stundird Gas ¢+ Carbon Monoxide (CQ) Cylinder No, 0196045
Certified Date 16 April 2022 I Expired Date : 15 April 2024 Cylinder Conc. 4,570 ppm
Calibrating Condition
Pressure b Temp. 24.6 g % RH 49
Culibration Setting
Spun Initial Reading (Before Adj.),PPM Finul Reading (After Adj. ),PPM
Set Point Expected Concentration Analyzer Response %o Dit Analyzer Response
Zero 0 Q.10 = o]
CO Span 40.00 38,97 -0.075 40.00
Instrument  Status
Chamber Temp l 47.4°C Flow | 1.5 LPM
Pressure I 730.7 mm Hg J Motor Speed 100.00% |

Approved by

Calibrated by :
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Calibration Report

Non-Dispersive Infrared CO Analyzer

| Brand @ r Thermo Model : | 48C |

Date © | 05 April 2023

Serial No. | TL-65343-348 |

Calibrator (Dilution System)
Brond : API Model : 700
Last Cal. Date . 06 September 2022 Serial No. 421
Reference Standard Gas

Cylindar No. 0196045

Standard Gas + Carbon Monoxide (CQ)
4,570 ppm

Certified Dure 16 April 2022 Expired Date 15 April 2024 Cylinder Conc.
Calibrating Condition

Pressure 1011 mmbar Temp. 24.6 [&

Calibration Setting

o
=
=
-

Finul Reading (After Adj.},PPM

Span Initial Reading ( Before Adj. ),PPM
Set Point Expected Concentration Analyzer Response a:Dif Anulyzer Response
Zero 0 0.11 - o
CO Span 40.00 349.93 -0.175 40.00
Instrument  Status
Chamber Temp | 17,3 *C | Flow I 1.5 LPM |
Motor Speed r 100.004 |

| T30.4 mm Hg |

Pressure

Approved by

Culibrated by
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Calibration Report
Non-Dispersive Infrared CO Analyzer
Date: [ 04 April 2023 | Brand : APl Model :
No. Serial No. 176
Calibrator {Dilution System )
Brand APL Maodel 700
Last Cal, Date 06 September 2022 Serinl No. 421
Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. D186045
Cerrified Dare 16 April 2022 I Expired Date ¢ 15 April 2024 Cylinder Conc. + 4,570 ppm
Calibrating Condition
Pressure mmbar Temp. o(_! % RH
Calibration Setting
Span Initial Reading (Before Adj.), PPM Finul Reading (After Adj.), PPM
Set Point Expected Concentration Analyzer Response #Dif Analyzer Response
Zero 0 0.11 = 0
CQ Span 40.00 40,07 0.175 40.00
API Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominal Range
Ruange 50 FFM 0-1000 ppm
Stubility 0.10 PPM < 1 ppm With Zero Air
CO Measure 4014.8 my 2500-4800 mV
0 Reference 3947.5 mV 2500-4800 mV
Measure /Reference Ratio 1,180 =2 1.1-1.3 W/Zero Aur
Sample Pressure 28.3 In-Hg-A —2" < Ambient Absolute Pressure
Sample Flow BD9 CC/Min 800 = 10%
Sample Temperature 48.2 “C 48 = 4
Bench Tempearature 48,1 G 48 £ 2
Wheel Temperature 68.2 i 68 + 2
Box Temperature 30.9 'C Ambient Temp + 7 £ 10
Photo-Drive 3031.6 mV 260 mV 10 4750 mV
Slope 1.017 1.0.% 0.3
Offset 0.2

Calibrated by

Approved by
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Calibration Report
Non-Dispersive Infrared CO Analyzer
I Brand ; Maodel : J00EU
Serinl No. 131
Calibrator {Dilution System)
Brand © APl Model o T00
Last Cal. Date : 086 September 2022 Serial No. t 421
Reference Standard Gas
Standord Gas : Carbon Monoxide (CO) Cylinder No. : D186045
Certified Date : 16 April 2022 Expired Date : 15 April 2024 Cylinder Cone. 4,570 ppm

Calibrating Condition

Pressure 1011 mmbar Temp, 24.6 ‘e % RH

Calibration Setting

Span Initial Reading (Before Adj.), FPFM Final Reading (After Adj.), PPM
Set Point Expected Concentration Analyzer Response 8:Dif Analyzer Response
Zero 0 -0.10 - 4]
CO Span 40.00 39,90 -0.250 40.00
API Model 300EU CO Apalyzer Check List
Purameter Observed Value Units Nominal Runge

Range 50 PFM 0-1000 ppm
Stability 0.10 PPM < 1 ppm With Zero An
CO Measure 4016.8 my 2500-4B00 mV
CO Reference 3048.8 my 2500-4800 mV
Measure/Reference Ratio 1.180 = 1.1-1.3 W¢Zero Air
Sample Pressure 28.4 In-Hg-A ~27 < Ambient Absolute Pressure
Sample Flow BOB CC/Min 800 = 109
Sample Temperature 48.4 L0 48 = 4
Bench Temperature 48.2 e 48 = 2
Wheel Temperature 68.5 i = 68 + 2
Box Temperature 30.9 L s Ambient Temp + 7 = 10
Photo-Drive 3040.3 mVY 250 mV to 4750 mV
Slope 1.017 5 1.0 = 0.3
Offset 0.2

- 0= 0.3
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Calibration Report

Non-Dispersive Infrared CO Analyzer

00E

Date | 03 Apnl 2023 | Brand © Model :
Na. CO-B15 Serial No.

226
Calibrator (Dilution System)
Brand ¢ AP Model : 700
Last Cal. Date 1 06 September 2022 Serul No, 421
Reference Standard Gas
Standard Gus ¢ Curbon Monoxide (CO) Cylinder No. : D196045
Certified Date 18 April 2022 Expired Date : 15 April 2024 Cylinder Conc. 4,570 ppm

Calibrating Condition

Pressure 1011 mimbar Temp.

Calibration Setting

Span Initial Reading (Before Adj.), PPM Final Reading (After Adj. ), PPM
Set Point Expected Concentration Analyzer Response g6 Dif Analyzer Response
Zero 0 -0.10 - 0
CO Span 40.00 40.08 0.200 40.00
API Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominal Range

Range 50 PPM 0-1000 ppm
Stability 0.10 FPM < 1 ppm With Zero Air
CO Measure 4013.7 mY 2500-4800 mV
CO Reference 3947.9 mY 2500-4800 mV
Measurs/Reference Ratio 1.172 1.1-1.3 W/Zero Air
Sample Pressure 28.7 In-Hg-#A ~2" < Ambient Absolute Pressure
Sample Flow B12 CCsMin 800 = 10%
Sample Temperature 48.3 5w 48 £ 4
Bench Temperature 48.1 °c 48 =2
Wheel Temperature 68.4 i 68 + 2
Box Temperature 30.6 C Ambient Temp + 7 £ 10
Fhoto-Drive 30228 mYy 250 mV w 4750 mV
Slope 1.017 = 1.0 £ 0.3
Offset 0.2 = 003
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Calibration Report

Non-Dispersive Infrared CO Analyzer

Date : | 03 Apnl 2023 ] Brand : Model : 300k
No. CO-R01 Serial No.

Calibrator (Dilution System)

Brand i API Maodel : 700

Last Cal, Date 1 06 September 2022 Serial No. ro421

Reference Standard Gas

Standard Gas . Carbon Monaoxide (CO) Cylinder Mo. : D186045

Certified Date 1 16 April 2022 I Expired Date © 15 April 2024 Cylinder Cone. © 4,570 ppm

Calibrating Condition

Pressure 1011 mmbar Temp.

Calibration Setting

Span Initial Reading (Before Adj.), PPM Final Reading (After Adj.}, PPM
set Poin Expected Concentration Analyzer Response alif Analyzer Response
Zero 0 -0.10 = 0
CO Span 40.00 40,05 0.125 40.00
API Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominul Range

Range 50 PPM 0-1000 ppm
Stability 0.10 PPM < 1 ppm With Zero Air
CO Measure 4014.% mY 2500-4800 mV
CO Reference 3948.1 mV 2500-4800 mV
Measure/Reference Ratio 1,180 - 1.1-1.3 W/Zero Al
Sample Pressure 28.5 In-Hg-A -2" < Ambient Absolute Pressure
Sample Flow BO3 CC/Min 800 * 10%
Sample Temperature 48.5 i o 48 + 4
Bench Temperature 48.2 e 48 £ 2
Wheel Temperature 68.3 i 68 + 2
Box Temperature 30.9 C Ambient Temp + 7 + 10
Photo-Drive 3042.4 mV 250 mV 1o 4760 mV
Slope 1.017 £ 1.0 £ 0.3
Offser 0.2 - 0 =*0.3

Calibrated by : Approved by
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Calibration Report
Non-Dispersive Infrared CO Analyzer

Date: | 03 April 2023 | Brand : API Model ; 300E

Calibrator (Dilution System )

Brand . APl Model © 700
Last Cal, Date + 06 September 2022 Serial No, 1 4Z1
Reference Standard Gas
Standard Gas ¢ Carbon Monoxide (CO) Cylinder No. ¢ D196045
Certified Date 1 18 April 2022 { Expired Date © 15 April 2024 Cylinder Cone. t 4,670 ppm

Calibrating Condition

Pressure 1011 mmbar Temp. € % RH

Calibration Setting

Span Initial Reading (Before Adj.), PPM Final Reading (After Adj.), PPM
Set Point Expecied Concentration Analyzer Response 2eDif Annlyzer Response
Zero 0 -0.10 0
COSpin 40,00 339.91 0.225 40.00
API Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominal Ronge

Runge 50 PFM 0-1000 ppm
Stability 0.10 PPM < 1 ppm With Zero Air
CO Meaasure 4017.2 mV 2500-4800 mV
C0O Reference 3949.4 mYy 2500-4800 mV
Measure/Reference Ratio 1.180 = 1.1-1.3 W/Zero Air
Sample Pressure 28.3 In-Hg-A ~2" < Ambicnt Absclute Pressure
Sample Flow 813 CC/Min B0O + 109
Sample Temperuture 48.2 e 48 + 4
Bench Temperature 46.0 °c 48 x 2
Wheel Temperature 66.2 i o 68 = 2
Box Temperature 30.8 & Ambient Temp + 7 + 10
Photo-Drive 3037.8 m¥y 250 mV 10 4750 mV
Slope 1.017 1.0+0.3
Offser 0.2 = 0=+023
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Calibration Report

Non-Dispersive Infrared CO Analyzer

Date : I 05 April 2023 | Brand AP Model : 300E
No. CO-RO3 Serial No.

Calibrator (Dilution System)

Brand : APl Model : 700

Last Cal. Date : 06 September 2022 Serinl No. 421

Reference Stundard Gas

Standard Gas : Carbon Monoxide (CO) Cylinder No. : D196045

Certified Date 1 16 April 2022 ] Expired Date © 15 April 2024 Cylinder Conc. © 4,570 ppm

Calibrating Condition

Pressure mmbar Temp. uL % RH
Calibration Setting
Span Initial Reading (Before Adj.}, FPM Final Reading (After Adj.), PPM
Set Point Expected Concentration Analyzer Response 56 Dif Analyzer Response
Zero 0 011 0
€O Span 40.00 39.88 -(.2%75 40.00
API Model 300E CO Analyzer Check List
Purameter Observed Value Units Nominal Range

Range 50 FPM 0-1000 ppm
Stability 0.10 FPM < 1 ppm With Zero Air
CO Measure 4016.5 mV 2500-4800 mV
CO Reference 3949.9 mV 2500-4800 mV
Measure /Reference Ratio 1.180 - 1.1-1.3 W/Zero Air
Sample Pressure 28.86 In-Hg-A ~2" < Ambient Absolute Pressure
Sample Flow BOZ CC/Min 800 = 109
Sample Temperature 48.3 2C 48 + 4
Bench Temperature 48.1 ko 48 + 2
Wheel Tempersture 68.2 i 68 = 2
Box Temperumre 30.8 5 Ambient Temp + 7 £ 10
Photo-Drive 3049.3 mV 250 mV to 4760 mV
Slope 1.017 - 1.0+ 0.3
Offset 0.2 = 0+0.3

Calibrated by 3 Approved by
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TEL : (662) 9395711 (12 Lines), 5132333 (12 Lines), 5139575-9 FAX : (662) 9394207, 9394208

http:iivww.pico.co.th  E-mail-address | pico@pico.co.th

TEST REPORT OF CALIBRATION

We hereby certify that the equipment mentioned below have been maintained and have duly

performed in accordance with HORIBA specifications.

Equipment ] Multi Water Quality Checker
Model : U-5000G

Manufacture ; HORIBA

Serial No. : RAAGSEN3

Job No. ; JID2300281-002

Customer : IRPC Public Company Limited
Calibration date June 21, 2023

Calibration due : June 21, 2024

Petro-Instruments Corp., Ltd.

Calibrated by |

Approved by.

usiness
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E-mail-address : pico@pico.co.th

Equipment

Manufacturer

Model

Serial No.

Date of Calibration ;

Customer Name

CALIBRATION REPORT

Multi Water Quality Checker

HORIBA
U-53
V39CGMoU
June 21, 2023

IRPC Public Company Limited

HORIBA, Multi Water Quality Checker model U-53 was tested according to service manual.

Auto Calibration (1- point
Check function Calibration Before Calibrate After Calibrate
1- point auto (Zero)
pH 4.05 pH 4.01 pH
(4.01 pH)
1- point auto (Span)
CONDUCTIVITY 4.45 mS/cm 4.49 mS/cm
(4.49 mS/cm)
1- point auto (Span)
DO 8.87 mg/L 8.92 mg/L
(8.92 mg/L)
Depth (0 m) 0Om 0m
Reference Standard

Ref No. CMV

Standard Solution of HORIBA, pH 4 Lot No. S3316/03

-C22-0034

PAGE 2 OF 4
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Manual Calibration (2- point)

A, pH Measurement,

pH Before After
Check item Error Judgment
Standard Solution Calibrate Calibrate
Zero Calibration 6.86 6.86 6.86 0.00 PASS
Span Calibration 4.01 4.01 4.01 0.00 PASS
Measure at temperature 25 °C ~ Within + 0.1 pH
B. Conductivity Measurement.
Conductivity Before After
Check item Error Judgment
Standard Selution Calibrate Calibrate
Zero Calibration 0.00 mS/cm 0.000 mS/cm | 0.00mS/em | 0,000 mS/cm PASS
Range 1
(0.100-0.999 S/m) 0.728 mS/cm | 0.718 mS/cm | 0.01 mS/cm PASS
0.718 mS/cm
Range 2
Span Calibration (1.00-10.00 S/m) 6.70 mS/cm 6.67 mS/cm | 0.003 mS/cm PASS
6.67 mS/cm
Range 3
(0.0-99.9 mS/m) 59.0 mS/cm 58.7 mS/cm 0.3 mS/cm PASS
58.7 mS/cm

Measure at temperature 25 °C Within + 1%/F.S.

Ref No. CMV-C22-0034

PAGE 3 OF 4
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7409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak, Bangkok 10900, Thailand,
TEL : (662) 9395711 (12 Lines), 5132333 (12 Lines), 5139575-9 FAX : (662) 9394207, 9394208

http:/fwwiv.pico.co.th

E-mail-address : pico@pico.co.th

C. DO Measurement.

bO Before After
Check item Error Judgment
Standard Solution Calibrate Calibrate
(Solution of NaSO,)
Zero Calibration 0.00 mg/1 0.00 mg/1 0.00 mg/l PASS
0.00 mg/l
(Saturated
Span
with oxygen in air) 8.15 mg/l 8.11 mg/l 0.04 mg/l PASS
Calibration
8.11 mg/l

Measure at temperature 25 °C With in 0 to 20 mg/L =+ 0.2 mg/l, 20 to 50 mg/L :+ 0.5 mg/I

Ref No. CMV-C22-0034
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PETRO-INSTRUMENTS CORP., LTD.

7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak Bangkok 10900 Thailand
Tel. : (+66) 2939 5711 (12 Lines), (+66) 2513 2333 (12 Lines), Fax. : (+66) 939 4207, (+66) 2939 4207

Website : http://iwww.pica.co.th email-address: pico@pico.co.th , service@pico.co.th

SERVICE REPORT

DOC.NUMBER ~ CMV-523-0034 REPORTDATE ~ June 21,2023
EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER

Multi Water Quality Checker, U-5000G RAAGSEN3 HORIBA

CUSTOMER NAME: LACATION: JOB NUMBER / REQUESTED NUMBER
IRPC PUBLIC COMPANY LIMITED rayong | JID2300281-002

SCOPE OF WORK / REASON FOR VISIT

Repair and Calibration

FOUND FAILURE & CORRECTIVE ACTION DETAILS

1. as)daanwindas Multi Water Quality Checker

- Meter Model: U-5000G S/N: RAAGSEN3 anunsaldouldiné
- Probe Model: U-53 S/N: V39CGM6U wuih Sensor Turbidity Lisnnsatdoule

- Sensor pH,COND,ORP,DO 1sfou'léiné

2. vihn1s Cleaning sensor vin parameter

- 16 Internal Solution (KCI) Tu Reference sensor

3. Ufuwiau Auto Calibration g2u Buffer pH 4

- wuhsansadsuauaietu da pH , COND, ORP, Temp, DO and Depth

4. J3uwiuu Manual Calibration 2 3a (zero, span)

- wundansodiuieusidnu da pH , COND,ORP, Temp, DO and Depth
aqu : 1n3a9 Multi Water Quality Checker Meter Model: U-5000G S/N: RAAGSEN3 uaz

Sensor Model: U-53 S§/N: V39CGM6U anunsnladvwlaenulng uniiu Sensor Turbidity

WORK CONCLUSION
V] COMPLETED PARTS REPLACEMENT
[] m™compLETED

]Zi CHARGE D NO CHARGE PARTS NAME P/N QTY.

m Service Fee D Project Warranty L__] Take to Office

L—__l Travelling D Service Warranty D Wait for Parts

|:[ Spare Parts D Spare Parts Warranty EI In Progress

[] other [ ] service Contract [] other
TIME SPENT (HOURS

L TRAVELING DETAILS
TOTAL y

MONTH 6 HOURS

DATE 21 TRAVEL BY

SERVICE TIME 4 4 FROM

OVERTIME = i = | TO

TRAVELING TIME - - - TOTAL ROUND TRIP

TOTAL HOURS 4 4 DISTANCE (EM.)
SERVICE CREW 3

' NAME NAME
1. Chamaiporn Vongchalee 3.
2. 4
i
CUSTOMER'S NAME CUSTOMER’S SIGNATURE DATE

By: Scientific Group

Page 10of 1
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ELECTRICAL AND ELECTRONICS INSTITUTE CALIBRATION 0119
Tel: +66 2709 4860 Fax: +66 2324 0917

’\) ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20230235EA
Operation No.: CP2023050018

Certificate of Calibration

Equipment: Sound Calibrator

Manufacturer: Svantek

Model/Type: SV 35A

Serial No.: 58079

ID No.: 06-ACT

Customer: Innovative Instrument Co., Ltd.

Address: 7/139 Moo 13, Soi suntinakorn 11, Bangkaeo,

Bangphli, Samutprakarn, 10540 Thailand.
Received Date: 25 May 2023
Calibrated Date: 1 June 2023
Issued Date: 2 June 2023

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except
with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 3
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20230235EA

Equipment:
Manufacturer:
Model/Type:

Serial No.:

ID No.:

Ambient Temperature:
Relative Humidity:
Pressure:

Calibration Report

Sound Calibrator
Svantek

SV 35A

58079

06-ACT
(23+2)°C
(50+15)%
(101.3 + 1.5) kPa

Method of Calibration :-

IEC 60942:2017

Condition of this result of calibration

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1024-22 6 November 2023
2)|Waveform Generator 33511B MY52302264 CK20220058EA 19 June 2023
3)|Audio Analyzing DMM 2015-P 000136E E1U225466 2 December 2023
4)|Pressure humidity and CL1-P230024 20 March 2024

) PTU301 F0640002
Temperature Transmitter CL1-P220029 24 July 2023

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-

1. Function : Sound pressure level

Norminal

Specified Sound

Measured value

Deviated vaLuem

E
Acceptance limit

Frequency (Hz) Pressure level (dB) (dB) (dB) (dB)
1000 94 93.80 -0.20 +0.25
1000 114 113.78 -0.22 +0.25

2. Function : Frequency

Norminal Sound

Specified Frequency

Measured value

Deviated vaLue[Z]

E
Acceptance limit

Pressure level (dB) (Hz) (Hz) (%) (%)
94 1000 1000.0 0.00 +.0.7
114 1000 1000.0 0.00 +.0.7

Page 2 of 3
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ELECTRICAL AND ELECTROMICS INSTITUTE

Certificate No.: CP20230235EA
Calibration Report

3. Function : Total distortion + noise

Norminal Norminal Measured value Acceptance limit"”
Sound Pressure level (dB) Frequency (Hz) (%) (%)
94 1000 0.8 2.5
114 1000 0.4 2.5

Uncertainty of measurement

. ) Maximum-permitted
Function Uncertainty .
uncertainty of measurement
Sound pressure level 0.10 dB 0.35 dB
Frequency 0.10 % 0.20 %
Total distortion + noise 0.40 % 1.00 %
Note: [1] The deviated value is the absolube valule of the difference between the measured value

and the corresponding specified sound pressure level.
[2] The deviated value is the absolube valule of the difference in percent between the measured value
and the corresponding specified frequency.
[3] The acceptance limit is for the deviated value.
[4] The measured value is the total distortion + noise, measured over the frequency range from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value.
Remarks: 1. Acceptance limit was IEC 60942:2017 Class 1.
2. The coverage factor k = 2.00

- - End of Report - -

Page 3 of 3
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